A new method for measuring the urinary concentration of meglumine ioglycamide, a radiological contrast agent, is described. The contrast is precipitated with acid, redissolved, and estimated by ultraviolet spectrophotometry.
SUMMARY A new method for measuring the urinary concentration of meglumine ioglycamide, a radiological contrast agent, is described. The contrast is precipitated with acid, redissolved, and estimated by ultraviolet spectrophotometry. A simple method for measuring urinary ioglycamide concentrations is described in this paper.
Principle of method
Ioglycamide is strongly absorbent in the ultraviolet region with a maximum absorbance at 237 om (Fig. 2) . Scans of urine samples collected before and after an ioglycamide infusion reveal a single additional absorption peak in the postinfusion samples ( Fig. 3 ). Normal urine constituents interfere at 237 nm and cannot be corrected for by using a preinfusion urine sample as a blank since dilution of urine occurs as a result of the ioglycamide infusion.
Precipitation of oral cholecystographic agents in urine by the acetic, nitric, or sulphosalicylic acid The meglumine salt of ioglycamic acid (Fig. 1) is an intravenous biliary tract radiological contrast agent. It has been reported (Herms et al., 1969) that, in some patients, most of a dose of ioglycamide is excreted by the kidneys and not by the liver. The renal excretion of intravenous cholegraphic agents can be estimated by observing the incidence of urinary tract visualisation on the radiographs (Darnborough and Geffen, 1966; Nolan and Gibson, 1970; Masterson, 1973) . However, it has been shown that the presence or absence of urinary tract visualisation during intravenous cholegraphy only partly reflects the urinary concentration of contrast and gives no indication of total excretion or of excretion rates (Theander, 1956) .
It is important to measure renal excretion of biliary tract contrast agents since excessive renal excretion may require dose adjustments in order to maintain hepatic excretion, and variations in renal excretion from patient to patient may partly explain the variable degree of radiological bile duct opacification which is experienced in practice. added, the solutions made up to 5 ml with water, then further diluted, 1 in 100 or 1 in 200 in water as described for urine.
QUALITY CONTROL
Solutions of known concentrations of ioglycamide were precipitated with 1M sulphuric acid and redissolved in Msodium hydroxide in the same way as urine. The absorbance obtained from these solutions at 237 nm was compared with that of similar concentrations of ioglycamide diluted with water and 2M sodium hydroxide (as in the calibration process).
Recovery ranged from 93 to 99 % for ioglycarnide concentrations in the range 0'66-6'59 mmol/l (see Table) . Recovery fell to 76 %when ioglycamide was Fig. 3 Ultraviolet scans of urine samples collected before and after ioglycamide infusion. et al., 1953; Mark et al., 1960; Seaman et al., 1963) . It was found that ioglycamide reacts similarly and a method was developed in which ioglycamide was precipitated from urine by adding sulphuric acid. After centrifugation and removal of the supernatant, the precipitate was redissolved in sodium hydroxide, diluted, and the absorbance measured at 237 nm. 99 present at the low concentration of 0'33 mmol/l. Scans of the supernatant and precipitate obtained from urine collected before ioglycamide infusion showed no absorption peak at 237 nm in the precipitate (Fig. 4) . Scans of the supernatant and precipitate obtained from urine collected after ioglyca- Fig. 4 Ultraviolet scans of the precipitate and supernatant obtained from urine samples collected before ioglycamide infusion. 200 250 Wavelength (nm) REAGENTS 1M sulphuric acid and 1M sodium hydroxide were prepared from Volucon Standard Volumetric concentrates (May and Baker Ltd).
METHOD
Five millilitres of centrifuged urine were transferred to a glass stoppered tube graduated at 5 mI. Two millilitres of 1M sulphuric acid were added, mixed, and allowed to stand for five minutes. The tube was then centrifuged and the supernatant removed by suction without disturbing the compacted residue. Molar sodium hydroxide was then added to the 5 ml mark and mixed until the precipitate dissolved. A 1 in 100 dilution was made by adding 0·1 ml of this solution to 9·9 ml of distilled water and the absorbance measured at 237 nm using 1 em quartz cells in a Unicam SP800 spectrophotometer. It was then necessary to make a 1 in 200 dilution when the urinary ioglycarnide concentration was between 2'64 and 6·59 mmol/!. With even higher concentrations the process was repeated with 1 ml urine diluted with 4 ml water.
A calibration graph was prepared by measuring the absorbance of known dilutions of ioglycamide. To aliquots of the 17% ioglycamide solution used for infusion, 2·5 ml of 2M sodium hydroxide was . . Scans of the supernatant and precipitate obtained from the pre-and post-ioglycarnide infusion urine samples indicate that ioglycamide has no significant solubility in acid solution and that there is no interference from coprecipitates.
The method appears simple and reliable, even in the presence of proteinuria. It should be noted that ioglycarnide in urine will give positive results for protein when acid test reagents are used.
We wish to acknowledge the encouragement given by Dr B. E. Northam and the helpful comments of Dr M. Rinsler on the manuscript. The high pressure liquid chromatography was carried out by Dr C. K. Lim. Fig. 5 Ultraviolet scans of the precipitate and supernatant obtained from urine samples collected after ioglycamide infusion. mide infusion showed a single peak at 237 nm in the precipitate (Fig. 5) .
The precipitate obtained after infusion was examined by high pressure liquid chromatography and a single peak was produced which was identical with that produced from the pure ioglycamide solution.
Finally, urinary protein was not precipitated by 1M sulphuric acid.
Discussion
The poor recovery at low concentrations appears to be because of difficulty in spinning down the fine precipitate and subsequently separating the supernatant from the film of precipitate. In practice it has been found that urinary 'ioglycamide concentrations are rarely outside the range 1,32-13'17 mrnoljl and this is not considered a serious disadvantage.
